Prevalence of the multiple antibiotic resistance operon (marRAB) in the genus Salmonella.
The multiple antibiotic resistance operon (marRAB) is a member of the multidrug resistance (mdr) systems. Similar to other mdr systems, this operon when induced encodes resistance to structurally and functionally unrelated antibiotics. marRAB has been shown to be conserved in the family Enterobacteriaceae, but within the genus Salmonella certain species appeared to be lacking this operon. To investigate how conserved the marRAB operon was in Salmonella, 30 veterinary isolates were examined by PCR, Southern blot, and dot blot analysis. Using DNA primers based on the marRAB operon of S. typhimurium, a predicted 2.3-kb amplicon resulted after PCR in 16 of the 30 organisms. The 2.3-kb DNA band from S. enteritidis was cloned and sequenced and shown to possess 99% sequence homology to marRAB from S. typhimurium. Using a labeled marRAB gene probe from S. enteritidis, Southern blot and dot blot analysis confirmed the presence of the operon in all 30 Salmonella species examined. Furthermore, when these isolates were induced with low levels of either tetracycline or chloramphenicol, increased antimicrobial resistance was observed to structurally and functionally unrelated antibiotics. Thus, the widespread occurrence of the marRAB locus in this genus prescribes judicious use of antimicrobials to avoid induction of a mdr phenotype.